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SEAL RECEPTACLE USING EXPANDABLE LINER HANGER 

Cross Reference To Related Applications 
10001] The present application is the National Stage patent application filing for PCT patent 
appteabon serial number PCT/US02/39425, attorney docket no. 25791 .68.02, filed on December 
27. 2001. that claimed the benefit of the filing dates of: (1 ) U.S. provisional patent application serial 
no. 60/343.674, attorney docket no. 25791 .68. filed on 12/27/2001 , the disclosure of all of which 
are incorporated herein by reference. 

[0002] The present application is related to the following: (1) U.S. patent application serial no 

09/454.139. attorney docket no. 25791 .03.02. filed on 1273/1999. (2) U.S. patent application serial 

no. 09/510,913. attorney docket no. 25791.7.02. filed on 2/23/2000. (3). U.S. patent application 

senal no. 09/502,350. attorney docket no. 25791.8.02, filed on 2/10/2000. (4) U S patent 

appl.cat.on serial no. 09/440.338. attorney docket no. 25791.9.02. filed on 11/15/1999 (5) U S 

patent application serial no. 09/523,460. attorney docket no. 25791 .1 1 .02, filed on 3/10/2000 (6) 

U.S. patent application serial no. 09/512.895, attorney docket no. 25791.12.02. filed on 2/24/2000 

(7) U.S. patent application serial no. 09/511,941, attorney docket no. 25791.16.02. filed on 

2/24/2000, (8) U.S. patent application serial no. 09/588,946. attorney docket no. 25791 . 1 7 02 filed 

on 6/7/2000. (9) U.S. patent application serial no. 09/559,122. attorney docket no 25791 23 02 

filed on 4/26/2000. (10) PCT patent application serial no. PCT/US00/18635, attorney docket no' 

25791.25.02. filed on 7/9/2000, (11) U.S. provisional patent application serial no. 60/162 671 

attomeydocket no. 25791.27. filed on 1 1/1/1999. (12)U.S. provisional patentapp.icationseria.no 

60/154.047, attorney docket no. 25791.29. filed on 9/16/1999, (13) U.S. provisional patent 

apphcation serial no. 60/159.082. attorney docket no. 25791.34. filed on 10/12/1999 (14) U S 

prov.s,onal patent application serial no. 60/159.039. attorney docket no. 25791 36 filed on 

10/12/1999. (15) U.S. provisional patent application serial no. 60/159.033. attorney docket no 

25791.37. tiled on 10/12/1999. (16) U.S. provisional patent application serial no. 60/212 359 
attorney docket no . 25791 38 ^ Qn (l ?) y g ^ ^ 

60/165.228. attorney docket no. 25791.39, filed on 11/12/1999. (18) U.S. provisional patent 
appl.cat.on serial no. 60/221.443. attorney docket no. 25791.45. filed on 7/28/2000 (19) U S 
prov.s,ona. patent application serial no. 60/221.645. attorney docket no. 25791 46 fi.ed on 
7*8/2000. (20) U.S. provisional patent application serial no. 60/233.638. attorney docket no 
25791.47. filed on 9/18/2000. (21) U.S. provisional patent application serial no. 60/237 334 
attorney ' ^e, no. 25791. 48. filed on 10/2/2000. (22) U.S. provisional patent ap^ 
60/270.007. attorney docket no. 25791.50. filed on 2/20/2001. (23) U.S. provisional patent 
apphcation serial no. 60/262.434. attorney docket no. 25791.51. filed on 1/17/2001 (24) U S 
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provisional patent application serial no. 60/259,486, attorney docket no. 25791.52. filed on 
1/3/2001, (25) U.S. provisional patent application serial no. 60/303,740, attorney docket no. 
25791 .61 . filed on 7/6/2001 , (26) U.S. provisional patent application serial no. 60/31 3,453, attorney 
docket no. 25791.59, filed on 8/20/2001, (27) U.S. provisional patent application serial no. 
60/317,985, attorney docket no. 25791.67, filed on 9/6/2001, (28) U.S. provisional patent 
application serial no. 60/3318,386, attorney docket no. 25791 .67.02, filed on 9/10/2001 , (29) U.S. 
utility patent application serial no. 09/969,922, attorney docket no. 25791.69, filed on 10/3/2001, 
and (30) U.S. utility patent application serial no. 1 0/016,467, attorney docket no. 25791 .70. filed on 
December 1 0. 2001 . the disclosures of which are incorporated herein by reference. 

Background of the Invention 
[0003] This invention relates generally to oil and gas exploration, and in particular to isolating 
certain subterranean zones to facilitate oil and gas exploration. 

[0004] During oil exploration, a wellbore typically traverses a number of zones within a 
subterranean formation. Some of these subterranean zones will produce oil and gas, while others 
w,ll not. Further, it is often necessary to isolate subterranean zones from one another in order to 
facilitate the exploration for and production of oil and gas. Existing methods for isolating 
subterranean production zones in order to facilitate the exploration for and production of oil and 
gas are complex and expensive. 

[0005] The present invention is directed to overcoming one or more of the limitations of the 
existing processes for isolating subterranean zones during oil and gas exploration. 

Summary of the Invention 
[0006] According to a first aspect of the present invention, there is provided an apparatus, 
comprising: 

a subterranean formation defining a wellbore; 
a tubular wellbore casing positioned within and coupled to the wellbore; 
a first tubular liner positioned within the wellbore overlapping with and coupled to the 
wellbore casing; 

a second tubular liner positioned within the wellbore and overlapping with and coupled to 
the first tubular liner; 

wherein the second tubular liner is coupled to the first tubular liner by: 
machining an end of the first tubular liner; and 

inserting an end of the second tubular liner into the machined end of the first tubular liner; 



and 



wherein the first tubular liner is coupled to the wellbore casing by radially expanding and 
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plastically deforming the first tubular liner into engagement with the wellbore casing. 

According to another aspect of the present invention, there is provided a method for 
extracting fluidic materials from a subterranean formation including a wellbore that traverses the 
formation and a wellbore casing positioned within and coupled to the wellbore, comprising: 

coupling an end of a tubular liner to an end of the wellbore casing; 

machining an end of the tubular liner; 

inserting an end of another tubular liner into the machined end of the tubular liner; 
sealing the interface between the other tubular liner and the wellbore casing; and 
radially expanding and plastically deforming the tubular liner into engagement with the 
wellbore casing. 

According to another aspect of the present invention there is provided a system or 
extracting fluidic materials from a subterranean formation including a wellbore that traverses the 
formation and a wellbore casing positioned within and coupled to the wellbore, comprising: 

means for coupling an end of a tubular liner to an end of the wellbore casing; 

means for machining an end of the tubular liner; 

means for inserting an end of another tubular liner into the machined end of the tubular 



liner; 
and 



means for sealing the interface between the other tubular liner and the wellbore casing; 



means for radially expanding and plastically deforming the tubular liner into engagement 
with the wellbore casing. 

According to another aspect of the present invention, there is provided an apparatus 
comprising a subterranean formation defining a wellbore that includes a wellbore casing positioned 
within and coupled to the wellbore and a tubular liner coupled to an end of the wellbore casing, a 
method of conveying fluidic materials to and from the tubular liner, comprising: 

radially expanding and plastically deforming the tubular liner into engagement with the 
wellbore casing; 

machining the end of the tubular liner; 

inserting and supporting an end of another tubular liner in the machined end of the tubular 
liner; and 

conveying fluidic materials to and from the tubular liner using the other tubular liner. 
Preferably, the other end of the tubular liner extends through the wellbore casing. 
Preferably, the method further comprises fluidicly sealing the interface between the other 
end of the tubular liner and the wellbore casing. 



According to another aspect of the present invention, there is provided a method for 
creating a downhole seal between a first tubular and a second tubular, the first and second 
tubulars each having a top end and a bottom end. comprising: 

positioning the first tubular at a selected depth within the wellbore; 

expanding the inner diameter of the top end of the first tubular; 

machining the top end of the first tubular; 

running the second tubular into the wellbore; and 

mating the bottom end of the second tubular into the machined top end of the first 
tubular, the bottom end of the second tubular being configured to sealingly land into the 
expanded and machined inner diameter of the top end of the first tubular, thereby creating a 
fluid seal between the first and second tubulars. 

Preferably, the outer surface of the bottom end of the second tubular has a sealing 
element for facilitating the fluid seal between the first and second tubulars. 

Preferably, expanding the inner diameter of the top end of the first tubular is 
accomplished by applying a radial force to the inner surface of the first tubular so as to radially 
expand the inner surface of the first tubular from a first diameter to a second diameter along a 
selected length at the top end Of the first tubular, thereby forming a polished bore receptacle. 

Preferably, the radial force applied to the first tubular is applied by forcing a swaged 
cone a distance into the top end of the first tubular, the swaged cone having a diameter at its 
lower end that is smaller than the diameter at the widest point of the swaged cone and that is 
also smaller than the inner diameter of the first tubular. 

Preferably, the first tubular defines a string of casing; 

the wellbore further comprises at least one upper string of casing set in the wellbore 
immediately above the first tubular, the upper string of casing also having a top end and a 
bottom end; 

the top end of the first tubular is positioned in the wellbore such that the top end of the 
first tubular overlaps with the bottom end of the upper string of casing; and 
the second tubular defines a string of production tubing. 

Preferably, the method further comprises the step of removing the swaged cone from 
the wellbore after the polished bore receptacle has been created. 

According to another aspect of the present invention, there is provided a method for 
creating a polished bore receptacle at the upper end of a string of casing comprising: 

positioning the string of casing at a selected depth within a wellbore; 

running a swaged cone into the wellbore at the lower end of a working string, the 
swaged cone having a diameter at its lower end that is smaller than the diameter at the widest 



point of the swaged cone and that is also smaller than the inner diameter of the string of 
casing; 

forcing the swaged cone downward into the upper end of the string of casing along a 
desired distance, thereby expanding the inner surface of the upper end of the string of casing 
from a first diameter to a second diameter such that the second diameter is dimensioned to 
sealingly receive a lower end of a string of production tubing; 

removing the swaged cone from the wellbore; 

machining the top end of the string of casing; 

running the string of production tubing into the wellbore after the cone has been 
removed; and 

landing the bottom end of the string of production tubing into the expanded and 
machined top end of the string of casing, the bottom end of the string of production tubing 
being configured to sealingly land into the expanded inner diameter of the string of casing, 
thereby creating a fluid seal between the string of casing and the string of production tubing. 

Preferably, the lower end of the string of production tubing has a sealing element 
around an outer surface for facilitating the fluid seal between the expanded inner surface of the 
upper end of the string of casing, and the lower end of the string of production tubing. 

Preferably, the sealing element comprises a plurality of elastomeric rings 
circumferentially disposed about the outer surface of the lower end of the production tubing. 

Brief Description of the Drawings 
[0010] FIG. 1 is a fragmentary cross-sectional view illustrating a liner coupled to a preexisting 
wellbore casing. 

[001 1] Fig. 2 is a fragmentary cross sectional illustration of the liner of Fig. 1 after machining the 
end of the liner. 

[0012] Fig. 2a is a fragmentary cross sectional illustration of the machined end of the liner of Fig 

2. 

[0013] Fig. 3 is a fragmentary cross sectional illustration of the insertion of a seal assembly into 
the machined end of the liner of Fig. 2. 

[0014] Fig. 4 is a fragmentary cross sectional of the seal assembly of Fig. 3. 

[0015] Fig. 4a is a fragmentary cross sectional illustration of one of the seals of the seal assembly 
of Fig. 4. 

[0016] Fig. 4b is a fragmentary cross sectional illustration of another one of the seals of the seal 
assembly of Fig. 4. 



[001 7] Fig. 4c is a fragmentary cross sectional illustration of another one of the seals of the seal 
assembly of Fig. 4. 

Detailed Description of the Illustrative Embodiments 
[001 8] Referring to Fig. 1 , a wellborn 1 05 including a casing 1 10 that defines a passage 1 1 0a is 
positioned in a subterranean formation 115. During exploration of the subterranean formation 115, 
the wellbore 105 may be extended in a well known manner. A tubular liner 120 that defines a 
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passage 1 20a including an elastomeric seal 1 25 may then be posilioned in the extended portion of 
the wellbore 105 and coupled to the end of the casing 1 10 by radially expanding and plastically 
deforming the upperend of the tubular liner 120 into engagement with the lower end of the casing. 
In this manner, the elastomeric seal 125 is compressed into engagement with the casing 110 
thereby creating sufficient frictional force to seal the interface between the liner 1 20 and the casing 
and support the weight of the liner using the casing. 

[0019] In several exemplary embodiments, the liner 120 is radially expanded and plastically 
deformed into engagement with the casing 1 1 0 in a conventional manner and/or using one or more 
of the methods and apparatus disclosed in one or more of the following: (1 ) U.S. patent application 
serial no. 09/454.139, attorney docket no. 25791.03.02. filed on 12/3/1999. (2) U S patent 
application serial no. 09/510.913. attorney docket no. 25791.7.02. filed on 2/23/2000. (3) U S 
patent application serial no. 09/502,350, attorney docket no. 25791.8.02, filed on 2/10/2000, (4) 
U.S. patent application serial no. 09/440.338, attorney docket no. 25791 .9.02. filed on 1 1/15/1999. 
(5) U.S. patent application serial no. 09/523.460. attorney docket no. 25791.11.02. filed on 
3/10/2000. (6) U.S. patent application serial no. 09/512.895, attorney docket no. 25791.12.02. filed 
on 2/24/2000. (7) U.S. patent application serial no. 09/511.941, attorney docket no 25791 16 02 
filed on 2/24/2000, (8) U.S. patent application serial no. 09/588.946. attorney docket no' 
25791 .17.02, filed on 6/7/2000. (9) U.S. patent application serial no. 09/559,122. attorney docket 
no. 25791.23.02. filed on 4/26/2000, (10) PCT patent application serial no. PCT/US00/1 8635 
attorney docket no. 25791 .25.02. filed on 7/9/2000. (1 1 ) U.S. provisional patent application serial 
no. 60/162.671. attorney docket no. 25791.27, filed on 11/1/1999. (12) U.S. provisional patent 
appl.cat.on serial no. 60/154.047. attorney docket no. 25791.29, filed on 9/16/1999. (13) U S 
prov.s.onal patent application serial no. 60/159.082. attorney docket no. 25791.34. filed on 
10/12/1999. (14) U.S. provisional patent application serial no. 60/159,039. attorney docket no 
25791.36, filed on 10/12/1999, (15) U.S. provisional patent application serial no. 60/159 033 
attorney docket no. 25791.37. filed on 10/12/1999. (16) U.S. provisional patent application seriai 
no. 60/212.359. attorney docket no. 25791.38. filed on 6/19/2000. (17) U.S. provisional patent 
apphcation serial no. 60/165.228. attorney docket no. 25791.39, filed on 11/12/1999. (18) U S 
prov.sional patent application serial no. 60/221.443. attorney docket no. 25791.45 filed on 
7/28/2000. (19) U.S. provisional patent application serial no. 60/221.645. attorney docket no 
25791.46. filed on 7/28/2000. (20) U.S. provisional patent application serial no 60/233 638 
attomeydoc*etno,25791.47,fi.edon^^^^ 

60/237,334. attorney docket no. 25791.48, filed on 10/2/2000. (22) U.S. provisional patent 
apphcation serial no. 60/270,007. attorney docket no. 25791.50. filed on 2/20/2001 ■ (23) U S 
prov. sl0 nal patent application serial no. 60/262.434. attorney docket no. 25791 51 filed on 
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1/17/2001; (24) U.S. provisional patent application serial no. 60/259.486. attorney docket no 
25791 .52. filed on 1/3/2001 ; (25) U.S. provisional patent application serial no. 60/303.740 attorney 

tZ2 2579161 ' fi ' ed 00 7/6/2001: <26) Pr ° ViSi0na ' P3tent no. 
60/313 453. attorney docket no. 25791.59. filed on 8/20/2001; (27) U.S. provisional patent 

apphcation seria. no. 60/317.985. attorney docket no. 25791.67. filed on 9/6/2001- (28) U S 

ZZ^TT lica6on serial na 60/3318,386 - attomey docket no - 25791 67 02 . ™ 0" 

9/10/2001 , (29) U.S. utility patent application serial no. 09/969.922. attorney docket no 25791 69 
filed on 10/3/2001; and (30) U.S. utility patent appHcation seria, no. 10/016,467. attorney docke! 

TeiZce fi ' ed ^ DeCember 2001 ' ^ diSC ' 0SUreS ° f WhiCh are '^orated herein by 
10020] | In an exemplary embodiment, as illustrated in Figs. 2 and 2a. the upper end 120a of the 
hner 120 ,s then machined to provide a first beveted portion 120aa and a second beveled portion 
120ab In an exemplary embodiment, the ang.e of attack of the first beveled portion 120aa is 
about 45 and the angle of attack of the second beveled portion 120ab is about 15° 
10021, Asi,,^^^ 

35b and includes a flange 135cand an external threaded connection 135d at another end 135e is 
themnserted into the upperend 120a of the finer 120. The flange 135c further includes a tapered 
en face135ca that mates with the first portion 120aa of the machined upper end 120a of the liner 

20. ,n »h,s manner, the tubular locator 135 mates with and is supported by the upperend 120a of 
the hner 120. Furthermore, the compound angular profile of the combination of the first and 

in e r P °,T* 1 2033 ^ 12 ° ab ' ° f machinedu PP e -nd120aoftheliner120faci,itatesthe 
•nserfon of the end 1 35a of the tubular location 1 35 within the upper end of the liner 

[0022, An end 140a of a tubular sea, assembly 140 that defines a passage 140b and includes 

tT 14(W ' UOe ' " rem ° Vab * t0 *° — dion 

13doftheend135eofthetubu te r to or1 3 5byanintemalmreadedconnecti 
on he ottnerend 140g of the tubu,ar sea, assemb,y 140lstaperedatap P rox j matetyanang,eof 
about 45 degrees ,n order to facilitate the Insertion and removal of equipment 
WAsifiustratedln Fig. 4a ( in an exemplary embodiment, the externa, sea, 140c includes an 

TZT S6a ' T ** " ^ WitNn 30 ^ 9rO0V6 14 ° Cb b * * ^ning e,ement 

the Z T" 1 ^ emb0dimen1, *• eXterna ' S6a,S 140e,M ** Seal the -terface between 
the tubular seal assembly 140 and the wellbore casing 110. 

i!dul a n , T il,UStrated ^ " an -^^bodiment. the externa, sea. 140d 
el 40^ 

element 140dc. In an exemplary embodiment, the external sea,s 140d fluididy sea, the interface 



between the tubular seal assembly 140 and the wellbore casing 1 10. 

[0025] As illustrated in Fig. 4c, in an exemplary embodiment, the external seal 140e includes an 
elastomeric seal 140ea that is retained within an external groove 140eb by a retaining elemenl 
140ec. In an exemplary embodiment, the external seals 140e fluidicly seal the interface between 
the tubular seal assembly 140 and the wellbore casing 1 10. 

[0026] During operation, in an exemplary embodiment, after the liner 120 has-been radially 
expanded and plastically deformed into engagement with the casing 110, the upper end 120a of 
the hner 120 is then machined to provide the first beveled portion 120aa and the second beveled 
port™ 120ab. The tubular locator 135 and tubular seal assembly 140 are then inserted into the 
•ntenor of the casing 1 1 0, and the end 1 35a of the tubular location is inserted into the upper end 
120a of the tubular liner 120." The external seals 140c. 140d, and 140e of the tubular seal 
assembly then fluidicly seal the interface between the tubular seal assembly and the casing In 
th.s manner, the tubular locator 135 and the tubular seal assembly 140 provide a pressure sealed 
tubular liner for conveying fluidic materials to and from the tubular liner 120. In this manner, the 
need for a tie-back liner may be eliminated thereby providing a cost effective alternative to 
conventional methods and apparatus for providing a pressure sealed tubular liner. 
[0027] An apparatus has been described that includes a subterranean formation defining a 
wellbore, a tubular wellbore casing positioned within and coupled to the wellbore. a first tubular 
l.ner positioned within the wellbore overlapping with and coupled to the wellbore casing and a 
second tubular liner positioned within the wellbore and overlapping with and coupled to the first 
tubular finer. The second tubular liner is coupled to the first tubular liner by machining an end of 
the first tubular liner, and inserting an end of the second tubular liner into the machined end of the 
first tubular liner. In an exemplary embodiment, the first tubular liner is coupled to the wellbore 
cas.ng by radially expanding and plastically deforming the first tubular liner into engagement with 
the wellbore casing. 

[0028] A method for extracting fluidic materials from a subterranean formation including a wellbore 
that traverses the formation and a wellbore casing positioned within and coupled to the wellbore 
has also been described that includes coupling an end of a tubular liner to an end of the wellbore 
casmg, machining an end of the tubular liner, inserting an end of another tubular liner into the 
mach.ned end of the tubular liner, and sealing the interface between the other tubular liner and the 
wellbore cas,ng. In an exemplary embodiment, the method further includes radially expanding and 
plastically deforming the tubular liner into engagement with the wellbore casing. 
[0029] A system for extracting fluidic materials from a subterranean formation including a wellbore 
that traverses the formation and a wellbore casing positioned within and coupled to the wellbore 



^ ^ deSCribed ""^ ' nt:,udes '°r ooupHng an end of a tubular Hnerto an end of me 
wellbore casing, means for machining an and of the tabula, liner, means for inserfng an and of 

IT TT line ' into *" machlne<i ~* 01 ,he - *» — • i» 

mlerfaoe baween the olher tubular iinarand ,he wellbore casing. ,nan exemplary embodimen, 
me system further includes means for ra dia.yexpand,n 9 andp 1 ,sBca,^efom,ing ft e, ub ula„n., 
mlo engagemetit with the wellbore casing. 

[0030] ,n an apparatus comprising a subterranean formation defining a wallbote M indudas a 

«•» waiibora casrng. a method of coming tluidic materials ,o and fram fhe tubular liner has 
also been descnbed lhat includes machining the end of the tubular liner, inserting and supporting 
an end o another tubular liner in the ,™ch*ed and of .he tubular liner, and <x,nveying Huidic 

fhe other end of the tubular liner extends through the wellbore casing. ,„ an exemplary 
ambod,men.. the me.hod further includes MdWy sealing me interface between ,he«her end of 
the tubular liner and the wellbote casing. 

10031] ^P-*senti»uslra«veembodimenteoflr^ For 

•^^■.i^^ai^a.^^^^ 

of »,e tubular locator 135 and toe tubular sea, assembly ,40 Crainates the mora costly and 
competed ae-back line,. As a result, the present illusbathra embodiments provide a 
soph,s,,cated ye, teas comptet, system for providing a prassure sealed tubular liner tor conveying 
flwdic materials to and from Ihe tubular liner , 20. 

P032] «fe"«rara,ood,ha,vana«onsn«ybemadei n e W rare 9 oing»w U raUdeparting^ 
2 • «- c-n. , 10. me teachinga o, ,he presen, entente may also be appfcd J 

fZI are "T" to 3 preexfe,in9 casin9 ^ radial expansion and •** «■*—». 

T T" 3 "" embo,,men,s * *• ^ system >~ * 

nra also be appirad to Ihe axbacon o, geotoenrta, ane^y fram subterranean ton^ons. ,„ 
between Ihe tubular seal assembly ,40 and the wellborn casing 110 
[0033] ^"-^en^m^nbof^ir^havebeenshown^desc^ awxto 
range o, mod,«ca,ion. changes and aubs,itu«ort ia contemplated in me foregoing disdosura. ,„ 
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some instances, some features of the present invention may be employed without a corresponding 
use of the other features. Accordingly, it is appropriate that the appended claims be construed 
broadly and in a manner consistent with the scope of the invention. 



If 



CLAIMS 



1. An apparatus, comprising: 

a subterranean formation defining a welibore; 

a tubular welibore casing positioned within and coupled to the welibore; 

a first tubular liner positioned within the welibore overlapping with and coupled to the 
welibore casing; 

a second tubular liner positioned within the welibore and overlapping with and coupled to 
the first tubular liner; 

wherein the second tubular liner is coupled to the first tubular liner by: 
machining an end of the first tubular liner; and 

inserting an end of the second tubular liner into the machined end of the first tubular linen 



and 

wherein the first tubular liner is coupled to the welibore casing by radially expanding and 
plastically deforming the first tubular liner into engagement with the welibore casing. 

2. A method for extracting fluidic materials from a subterranean formation including a wellbora 
that traverses the formation and a welibore casing positioned within and coupled to the welibore 
comprising: 

coupling an end of a tubular liner to an end of the welibore casing; 
machining an end of the tubular liner; 

inserting an end of another tubular liner into the machined end of the tubular liner, 
sealing the interface between the other tubular liner and the welibore casing- and 
radially expanding and plastically deforming the tubular liner into engagement with the 
welibore casing. 

3. Asystemforextractingfluidi^^ 

that traverses the formation and a welibore casing positioned within and coupled to the welibore 
comprising: 

means for coupling an end of a tubular liner to an end of the welibore casing; 
means for machining an end of the tubular linen 

means for inserting an end of another tubular liner into the machined end of the tubular 

liner; 

means for sealing the interface between the other tubular liner and the welibore casing; 

/I 



and 

means for radially expanding and plastically deforming the tubular liner into engagement 
with the wellbore casing .- 

4. In an apparatus comprising a subterranean formation defining a wellbore that includes a 
wellbore casing positioned within and coupled to the wellbore and a tubular liner coupled to an end 
of the wellbore casing, a method of conveying fluidic materials to and from the tubular liner, 
comprising: 

radially expanding and plastically deforming the tubular liner into engagement with the 
wellbore casing; 

machining the end of the tubular liner; 

inserting and supporting an end of another tubular liner in the machined end of the tubular 
liner; and 

conveying fluidic materials to and from the tubular liner using the other tubular liner. 

5. The method of claim 4, wherein the other end of the tubular liner extends through the 
wellbore casing. 

6. The method of claim 5, further comprising: 

fluidicly sealing the interface between the other end of the tubular liner and the wellbore 
casing. 

7. A method for creating a downhole seal between a first tubular and a second tubular the 
first and second tubulars each having a top end and a bottom end. comprising: 

positioning the first tubular at a selected depth within the wellbore; 
expanding the inner diameter of the top end of the first tubular; 
machining the top end of the first tubular; 
running the second tubular into the wellbore; and 

mating the bottom end of the second tubular into the machined top end of the first 
tubular, the bottom end of the second tubular being configured to sealingly ,and into the 
expanded and machined inner diameter of the top end of the first tubular, thereby creating a 
fluid seal between the first and second tubulars. 

8. The method for creating a downhole sea. between a first tubular and a second tubular 
of claim 7. wherein the outer surface of the bottom end of the second tubular has a sealing 
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element for facilitating the fluid seal between the first and second tubulars. 

9- The method for creating a downhole seal between a first tubular and a second tubular 
of claim 8, wherein expanding the inner diameter of the top end of the first tubular is 
accomplished by applying a radial force to the inner surface of the first tubular so as to radially 
expand the inner surface of the first tubular from a first diameter to a second diameter along a 
setected length at the top end of the first tubu,ar. thereby forming a polished bore receptade. 

10 The method for creating a downhole sea. between a first tubular and a second tubu.ar 
of da,m 9. wherein the radial force applied to the first tubular is applied by forcing a swaged 
conead-stance into the top end of the first tubular.the swaged cone having a diameter at its 
towerendthatissmaner than the diameter at the widest point of the swaged cone and that is 
also smaller than the inner diameter of the first tubular. 

11. The method for creating a downhole seal between a first tubular and a second tubular 
of claim 1 0, wherein 

the first tubular defines a string of casing; 

the wellbo* farther cocphses „ teas , ^ upper steg „ ^ ^ 

m^atdy above the M fcbular. ,ha upper s«ng of casin 9 also having a .op end and a 
uottom end; 

n kT T ° f ^ firSt tUbU ' ar iS POSrti ° ned ln We " b0re SUch top end of the 

first tubular overlaps with the bottom end of the upper string of casing; and 

the second tubular defines a string of production tubing. 

LimTi 6 Creafin9 8 dOWnh °' e ^ 3 fifSt tubu,ar and a second tubular 

the polished bore receptacle has been created. 

ipHstr , ^ ,or ^ aMshedbwer ~ a, " ,swrenao,as, *» o «^ 

positioning lha string of casing at a salaotad dapth vtfhfc a wallbom- 
-""*9aaw a gadcoaain to ^^ borealttel ^^ ofawi ^ 

zr™ ? a diameterai fe Md * — «» — - ^ 

P^^t of the swaged cone and ihat is also smaller than the inner diametar of the string of 
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forcng the swaged cone downward into the upper end of the string of casing along a 
des.red distance, thereby expanding the inner surface of the upper end of the string of casing 
from a rst diameter to a second diameter such that the second diameter is dimensioned to 
seal.ngly receive a lower end of a string of production tubing; 

removing the swaged cone from the wellbore; 

machining the top end of the string of casing; 

running the string of production tubing into the wellbore afterthe cone has been 
removed; and 

landing (he bottom end of the string ot production tubing into the expended and 
nurchrned ,op end of the etnng of casing, the bouom end of the stdng of pmducoan tubing 
benrg .configured ,o sealing , and into the expanded inner diameter of the sbing of ca J 
thereby creafing a fiuid aea, between .he stnng o, casing an* ,he stdng o, production tubing. 

llu "T CrK *" 19 " P °" She ' 1 b0re reCeP,aCle 31 ' he end ol > of 
caarng of Ca,m , 3. wherein the iower end of fine srhng of pmduCion tubing has a selg 

stZ nT " ° U,er ** M,a,in9 *• *» - 019 ^ 

surface o, the upper end of.be stdng of casing, and the tow end 0 „he sfdng of Beaton 

1 5. The method for creating a polished bore receptacle at the upper end of a stnng of 
casing o, c,a,m ,4. wherein fine seating etemen, compnses a plurafi* c „ aslomeric " 
arcumterenria,,,, disposed about the outer sud.ce o, fine to™ end of the pmduction « „g 
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